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IF7TOPTAT

It is not so long wince tho first edition of Mathematics

Ibrum was den: patched so there has not been sufficient time to

get a rer)ction fromreadereconcerning its general style and

content. The E6itorial Committee is very much aware that

the magazine did not live up to the objectives outlined in

the fir!;.t editorial. This, the second edition of the magazine,

is we believe ar improvement in that there is a greater range

in the type of article and some discussion and comment more

in keeping with the title of the magazine. But there is a.

long way to go yet.

One way of measuring the success of the magazine will

certainly be by the amount of discussion that is incllded.

So may we ask you once again to let us have your views,

comments, questions and requests. If you have any suggestions

for improving any aspect of mathematics teaching, however

simple the ideas may appear to you, there will be many other

teachers who will gain from reading about your approach.

So please do not hesitate to write to u

Only if you let us know what sort of magazine you

want can future editions of Mathematics Forum meet the needs

of the region.



[COMPUTERS AT WORK

[Editorial note: This article by Mr. Lionel Yee9who is the

Head of the Electronic Data Processing Unit in Suva,is the first

Of a series of articles designed to explain what an electronic

Computer does and how it works. At the end of the article are

two pages of photographs which indicate the parts of a computer

which Mr. Yee refers to in his article. In the article the

parts arelabelled (A) (B) (C) etc., and the corresponding parts

in the photographs are also labelled (A) (B) (C) etc]

1. What is a Computer?

A computer is an electronic device that has a variety of

functions. For. instance, it has a section (A) that will accept

information (input), it also has another section (B) that will

produce information (output). This may appear in many ways,

the most common being printed on paper (C). In between, there

is a section that can do calculations (D), store information and

r lArye number of other things.

2. 211fLES51222111anutS2.--1122=2.1n Suva

At the E.D.P. Computer Centre in Victoria parade in Suva,

a powerful and flexible computer is installed. It consists of

a number of cabinets full of electronic equipment. These are

placed at various points in a room comparable in size to a large

classroom (E). The various cabinets are connected by cables

underneath a raised floor. Some of the equipment looks like

large tape recorders (F). These are used to record information

and behave very much like the music tape recorders.

3. People working with the Computex

A computer is jrst a tool and withc.ut people it will not i
do anything. So at Suva, there are lots of people who have
1eavnt bow to make the computer work. There are the opepaters
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(G) who "drive" the computer; there are the programmers who

do the thinking for the computer. In other words, the pro-

grammers plan the work in advance so that the computer knows

what to do. When the computer does it however, it does so with

great speed and accuracy. It never makes a mistake so long as

the programmer didn't make a mistake.

4. Type of Work

At Suva, the computer is put to work on a wide range of

applications. It pays people's salaries, sends statements for

credit accounts, produces trade statistics, does banking deposits

and withdrawals and so forth. It can also do complicated

mathematical calculations as well. However, in all cases it

requires data to work on, and must be told what to do. If

wrong data is fed, wrong results will be produced. If it was

told to calculate in a wrong fashion, it will do as it is told.

Before the computer starts to work, data must be prepared and

this usually takes more time. Usually data is entered using

punched cards i.e. oblong cards with oblong holes at various

pla(7es(H).

5. A typical day at the Computer Centre

At the beginning of each day, the operator has to clean

the equipment to ensure it is free of dust. He puts paper on

the printing cabinet and then switches on the power. At

anoglier section of the Centre the punched cards are prepared

from documents or forms from various oragisations or departments.

These are put together with instructions written by the pro-

grammers. Another person will then ensure all the data is

available for the operator.

From this the operator will put the correct data on the

computer and the correct buttons are pressed. He follows the
instructions accurately and after a very short time the results
are printed out. These are then registered and stamped ready
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far despatch to the people who use the information.

45 S le Advantages er

Many advantages are found in getting the computer tO do

certain kinds of work. For example work that takes a long

time to do, or work where there'is a lot of data and it ill

difficult to produce accurate statistics speedily. Sometimes

the type of work is boring, simple and lo.petitive. The

computer introduces new work habits for people. It has Created

many new types of work jobs. It has the advantage of doing

things accurately and quickly. It also does not get annoyed

if you give it too much of the same type of work. In feat, it

anjoys it. It likes doing complicated things all the time and

does not get tired. It does not mind being bossed around and

sa.tays obeys your instructions. In other words you could call

it "Tho RP.n41, TBiOts.

L.D.S. YEE, SUVA.



CALCULATING
SECTION

D)(

OUTPUT
PRINTER
( C)(B)

NOT SHOWN IN
PHOTOGRAPH

KEY TO PHOTOGRAPH

---1STORAGE
CF)

(6) OPERATOR

STORAGE
(F)

STORAGE

CC) CB)

STORAGE

(C) CB)

TROLLEY

INPUT
(H) (A)



OUTPUT PRINTED ON PAPER

CB) CC)

INFORMATION ENTERED
ON PUNCHED CARDS.

CA) CH)

PUNCHED CARD. CH)

SU-

tiottte, holowm,,,,,umnattauhim,... ..,,,,..
-T,';; A mtt,IIIIII)Illimitimpttoll3t,

k
, LY,o!01,,,,o,o(!,i,,m,sittii1,i,f ,tx.

.**),10..itoo.i,,#4010i.,,,
44:44044,1*4.41,4,14

to

iii;iiiiii,oiiii;o1.44.04- 2,..,. :,;;.s.,,fr,' : , 6 A: 7;!.. ,',
' 4010.4110,780,11,1It , , 1, i
Vitt tOit i*404/0

WI :iii$ illini4 '

21--Z1111111



[PLAYING WITH 9

A favourite pastime of many children and teachers is

developing tricks with numbers. No doubt you have seen and

used tricks such as, 'Think of a number between 0 and 10;

double it . . . I.

Below are several tricks with the number 9.

1. Take any number, say 936, and multiply it by 9:

936 x 9 = 8424.

Add the digits of the answer:

8 + 4 + 2 + 4 + 18.

Add the digits of this answer:

1 +8 = 9.

The result is 9.

The procedure is illustrated by the following flow

chart:

Choose any number;

call it A

Add the digits in

the answer

s the answe

9?

* Yes

Process is complete-1



Questions:

1.

00

Begin with the following numbers, and work through
the flow chart for each:

83, 142, 836, 1029.

Is the final answer always 9?

Why is the final answer always 9? Can you justify

the process algebraically?

01.
Here is another trick with 9:

2. Write down the numbers 12345679 (omitting 8).

Multiply the number by 9 x 2:

12345679 x (9 x 2) = 222 222 222.

Questions:

1, Multiply 12345679 by 9 x 3. What is the answer?

2. 'Omer that conditions does the procedure produce

(a) a series of 48,

(b) a series of 58,

(0) a series of 60

3. Oan you explain the procedure?

1 N mows 1

rinally, here is a ti rd trick. Can you explain the
proce4lusti wixy it -,4...1-1(11

9 '1 =-7 83

9
9

6+ 4
9x 11:-755 + 3 = ELC::
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9 x 987654 + 2= 8 8-3 888

9 x 9876543 + 1 = 88 888 388

9 x 987654321 + 0= 888 888 888

There are many other tricks with 9 and other numbers.

If you know others, write to the editors of Mathematics Forum.

M.S. Britt, U.S.P.
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I DIV]

[pditorial Note: This is an article concerning the lay-out

for a standard long division sum.]

Division is repeated subtraction in the same way that

multiplication is repeated addition e.g.

16 + 16 + 16 + 16 + 16 = 16 x 5 = 80

16 added together five times = 80

80 4. 16 = 5

16 can be subtracted

from 80 five times.

In doing a division problem it is important to understand

that we are seeing how many times we can subtract the divisor

from the dividend. In doing this we remember the place values

of our number system.

[ 10,562 = 8

8 ) 10,562

8,0no

2_ 5G2

2,400

162

160

1000

8 can be subtracted 1000 times From
10,562.

This leaves a remainder of 2562.

300----> 8 goes into this (can be subtracted from)

300 times.

This has a remainder of 162

2 132t658 goes into 162 20 times, remainr-er Of 2.

10,562 4. 8 = 1320 + 2 remainder.

In the division above we first saw how many 1000's of 8 could

be subtracted from 10,562. Then we saw how many 100's could

be subtracted from the remainder. It was 300 times. We then

saw how many 101s of 8 could be subtracted from 162. It vas
tvn ims or 20. so we come down the number system 1000, 100,
10, 1. IIPPV ia Auothor example:



156732 4 26

26 576i32
52000 2000

4732

2600 100

2132

2080 80

52

52 2

2182 Answer

-13-

The big advantage3of this metho: are that it is based on

understanding and that, the multipliers at any stage

are not as big as they mi,1-11: oe, this will not effect the Final

answer. This latter point is illustrated by an example in

another base.

Consider 1432 divided by 34 in base 5, or in short

1432(5) 4- 34(5)

34 ) 1432

340

1042

340

202

123

24

10 34 can be subtracted from 1432 at

least 10 times

10 34 can be subtracted from 1042 .at

least 10 times

2 34 can be subtracted from 202 2

22 times

Answer is 22(5) with remainder 24(5). We can check

this carrying out the inverse operation.
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34

x 22

123

1230

1403

+ 24

1432

Here is another example.

1221(3) 12(3)

lit 9) 1221

.1220 100
0021

12 1

2 101

Answer 101(3) remainder 2.

Again we check by carrying out the inverse operation.

101

x 12

202

1010

+ 2

1221

This is not really a "nev".method of division but an

"expansion" of the traditional method as you will see by com

paring the two methods. Here is the traditional way of setting

out the sum 56732 26
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2182

26 56732 In this method we said
52 How many times does 26 go into 56?

47 The answer is 2.

26 What we should really be saying is, "How
213 many times is 26 going into 56732?"

208 The answer is 2000 times,

52 and so on.

52

I believe that if we use the method outlined in this

artioip our children will get a better idea of what division
is all about.

BROTHER GILBERT,
VATUWAQA BOYS SCHOOL,
FIJI.
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rSCRAMBLED WORD?, I

(Editorial note: This article is reproduced by kind permission

Of the Editor of the Nauru Maths Teacher. If you or the

Children you teach would like to make up similar puzzles Which

relay to any other mathematical topics we would like:t0 see

them.]

Unscramble each word. \Each one is the name of a shape

or a solid.

Write the answers in the space at the side.

0
El:1=0 air
0 1

1 Jo

SPIRM

L ARGECEN2

L EGTRAIN

RSHEEP

S EMI-RELICC

CLERIC

SEEPILL

CEBU

P RIMDAY

ARESQU

1
DRYCLINE

O NCE

Write the circled letters in the spaces below and you will

find a misusage.
11111111111
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A LESSON ON PRIME NUMBERS

Lesson outline

We outline a lesson in which the definitions can be derived

after class activity. Each student is given a square of dots

(lattice) say 20 x 20. This can be done by marking the inter-

section of lines on square paper.

Teacher's instructions or questions will be labelled "T",

the students' expected lesponSe by "S".

T: "Label your rows and columns horimontally and vertically
eq7nrting at 1".

4

3

2 e

1

1 2 3 4

T: "Circle each dot in the bottom row"

V

4

3

2

1 oc>ocseeeeeeootoo
1 2 3 4

T: "In the second row, leave the first dot, circle the next

one, leave one, circle one, and so on till the end of the

row".2000 0
1 0 0 ooe

1 2 3 4 5 6 20
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T: "in the third row, leave two dot c. rircle one,leave two,

circ.To one and co ono.

3

2 . 0 . e

G) QD GD (p QD Q5

1 2 3 4 5 6 20

T: "Row 4, leave 3 dots circle 1 dot and so on.

Row 5, leave 4 dots circle 1 dot and so on.

Continue till every row has had some dots encircled (after

some stage there will be only one circle in a row)".

The pattern for the 10 x 10 square will look like this:

10

9 0
8 0
7

6

5

4 0
0

0 I
p .(t
, a, .

3 e G) e2.0.e0,0.0
leocto e) e) e> e e e

1 2 3 4 5 6 7 8 9 10

Vote: This can look very effective it different colours con
be used for circles in different rows.

T: "Let's take a number on the horizontal line. 4 for instance.

There are 3 enct1c1ed points above it. What numbers do

these points have to the left?"

4 4--

2

I

4

St "1,. 2 and 4".

T: "Vow are 1, 2 and 4 related to 4 ?"

S: "They are factors".



T: "Nov wo take 5 on the horizontal line. NOW many oncirriod

points?"

S: "Twou.

T: "What numbers do we find to tho lort of thrsqo two points?"

S: "1 and 5ft.

T: "How are 1 and 5 related to 5?".

S: "They are factors".

T: "What are the factors of 9?".

Ss "1, 3 and 9 .

T: "How can you see this?".

S: "By looking at the encircled points in the 9 column".

T: "We say that the set 1, 3 and 9 is the factor set of 9 aid

we will write F9 = [1
I

3 9/ What is F12?"

S: 11- - - _ -

T: "Now in your exercise books rule three columns and complete

what I am startingjusing the diagram. Leave the third

column blank".

Number Factor Set

1 {

2 11, 2/

3 {1, 3}

4 Ll, 2, 41

5

IMO

20

T: "Good, now you nave all finished I want you to label the

third column 'Number of members in factor sett. I'll

do the first 4 numbers for you".



S.

3.

2

3

4

Check that

first and

- 20

Factor Set Number of momag--

41)
in Facto: Sct

ill 2} 2

[1, 3,1 a

1.1, 2, 4 3

'when the table is completed that members in the

third cniumns ar:

Number No. of

1

2 2

1

Factors

3 2

4 3 /

5 2

6 4

7 2
114:

8 4

9 3

10 . 4

Number

i

12,

i
....

No. of
Factors

6

4_
n

.13
j

2

14. 4

15 4

16 5

17 2

18 6

19 2

20 I 6.

k
V: "What is the most coNuon nitMber of factors?"m-,
t: "2".

T: "Which numbers have 2 factors"

S: "2, 3, 5,.7, 11, 13, 17, 19".

11 "These are called prli..e numbers. Narr.e me some prime

numbers bigger than 20".

S: "23v ."

Tt "Good".

T: a prime nunber?".

S: "NO".

T. "Why not?".

$: "It does not have tvo different Factors".

T: "A mmther, like 4 or 6, vhich has more than 2 factors is

called a composite number. /lame me some more composite

numberf:".



S: "9, 10, ---n

T: "Good ".

T: "Is 1 a composite number?".

S: "No ".

T: "Why not?n.

S: "-- ".

Conclusion

T: "We have seen that there are three types of numbers. The

prime numbers 2,3,5,7,--; they have 2 different factors. The

composite numbers which have more than 2 factors. And 1

which is neither prime nor composite ".

EYou may wish to compare what has been outlined above to

the method in "Pacific Maths" Book 6, Unit 29, Sets 2,3,4, (Page

177). Note that using our lattice the factor sets required in

Set 3 can be easily written down

Further sugaestions:

(1) The numbers 1,4,9 have an odd number of factors. Write

down some more. What property do all these numbers have?

(2) F18 41,2,3,6,9,18)

F24 -fl 2 3 4 6 8 12 24)24 .11 11f11,
F
18 24
AF 11,2 3 61

How are 1,2,3 and 6 related to 18 and 24?

6 is the largest member of the set.

How is 6 related to 18 .and 24?

(An introduction to h.c.f.)

(3) Look along the rows rather columns. In row 2 we have the

numbers 2,4,6,8,10,12,14,16,18,20. But it does not stop

here since by making the lattice big enough we can include

every even number or multiple of 2.

Write 2- = 'plM f2 4 6 8 y10 12 - -}

M
4 = "[4,8,12 16 20 24 - - -J

Similarly M6 = [6,12,18,24,30 - - -3



1114 11 N _34 112,24,36

Xs M4 fIN a set of multiples? Being an infinite set it, has no
highest member. However 12 is its least member.
MOW is 12 related to 4 and 6?

IS 1 A PRIME NUMBER?
Appendix:

It is clear from the lesson outlined above that we have
defined numbers in such a way that the answer is clearly $0/100.
However many of us were brought up to 'L.elieve that 1,2.3,5,7 and
so on are the prime numbers and nAny dictionaries give 1 as an
example of a prime number. The definition given might be as
follows:

4 (natural) number ts 22:212.e if its only factors are 2 and
the number itself. A number is smaaut V it is not prima.

According to this definition 1 has 1 and itself as its only
factors and so is prime.

that possible objection can there be to 1 being a prime
number? The objection can be regarded perhaps as only a
theoretical one. The Greeks over 2000 years ago in consideriOg
the nature of composite numbers saw that they could be expressed
as the product of prime numbers. For example 120 is composite
and we can write

120 = 2x2x2x3x 5.
Provided we write this product with the prime numbers in in
creasing order, this is the only way we can express it. The
statement that every composite number can be expressed in zaz
one way as a product of prime numbers in increasing order is
known as the Fundamental Theorem of Azdthmetic.

This may appear obvious, but take a large number, say 8633. ta
it prime? You may like to try and find prime factors before
reading on. One of the following is true

8633 = 83 x 101 (1)---

8633 = 89 x 97 --- (2)
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Check which one by multiplying. The fundamental rheorem says

that we cannot have (1) and (2) both true. Now if 1 is prime

then there is a problem. We can now express a composite number

in many different ways as a product of primes.

6 = 2 x 3

6 = 1 x 2 x 3

6 = 1 x 1 x 2 x 3

6=1x1x1x2x34,andsoon.
This violates the Pundamental theorem of arithmetic; it is

the historical reason why we do not wish 1 to be prime.

J. PORRIT,
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PUZZLES FOR TEACHING 1

LEditorial note: In the May issue of Mathematics Forum we

included Some extracts from a letter vritten by M. D.

of Nauru. Below' arc some further extracts from his letter.

that the ideas contained in his letter will be of

interest to teachers looking for ways to enliven their lessons]

Find:the rule in the first puzzle., Use it. to co.:spic

the others:

Many years ago, people learnt their table:; only as far as

the five times table. Here is how they multiplied the other

numbers less than 10:
so,

Multiply 9 x 7

Write the numbers like this 9

7

Subtract each number from 10, 9 1

and write the answer alongside

Dray in the cross X, and 9)C 1

3multiply 1 by 3 7

3

Subtract along either line 9,X 1

(9 - 3 or 7 .. 1). 7 3

3 answer
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Use the method above to do these:

(a) 9 x 8 (b) 8 x 8

(c) 7x8 (d) 7 x 7

Can you extend this method to multiply numbers larger

than 10 bill if,fan than 2C, e.g. 13 x 15.

0 Here is a code puzzle.

'A D E L N P. R S T U
120 72 210 60 280 315 378 180 385 330

Work out these problems. Use the code to Eind the letters

and write them into the square.

1.

2.

3.

4.

5.

70 x 4

9 x 20

18 x 10

36 x 5

35 x 6

6.

7
8.

90

42 x 5

036sr
6--10

22
2

________

3

4 5 6

7 8 9

Make up a puzzle like the one above.

D. PW.LEOD, NAURU.



COORDINATES

[Editorial note:

Mr. McLeod of Nauni seconCary school cant to the

U.N.D.P. Mathematics Section comments and notes on the

pupil's pamphlet COORDINATES I some of which arc reproduced

below. Even if the pamphlet has not been seen the cug,zestions

will be understood.]

According to Dienes, to teach a concept we should do
three things: -

A. Present it in aS many disguises as possible i.e. change
the visual form.

This has been done through the use of

(i) geo-boards,

(ii) the classroom,

(iii) graph paper,

(iv) and maps.

B. Change all the mathematical variables possible. In

this pamphlet the concept being taught is the use of

of coordinates to fix a point. Possible mathematical

variables that nould be changed are:-

locating

changing

changing

changing

changing

an area rather than a point,

the scale,

the surface

the number of dimensions,

to polar co-ordinates,

C. Present an inverse case if it exists.
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B (3) Locatingan area rather than a point i.e. labelling the

columns instead of the lines (cf. bar graphs)

EXAMPLE I

Secret Codes

5 A B C I E 1. Can ,311 read these message0

4FGHIJ
3ICL NINO
2P Q R S T

a. 33 15 .52 34 42 44 42 55 15

42 51

b. al. am

1 U W' X Y c.

t 2- 3 4 5

(z is missing)

EXAMPLE II

2. Write a message of your own.

The book S.M.P. A contains the game of "Battleships"

in which regions, as opposed to points, are labelled by

coordinates.
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B (iv) CHANGING THE NUMBER OF DIMENSIONS

(a) One dimension.

"On a line we need one co-ordinate -

the distance from the origin."

"Does the line have to be straight?"

"Will any line (route) do provided it is fixed?"

e.g. Tarawa

Nauru ./
Funafuti

Nadi

Provided tie pine

follows the route,

we need to know only

the distance it has

gone to fix its ,position.

(b) Three dimensions.

e.g. "Where am I in the room? (in paces)."

"Where is my head?"

"Where am I if I am at.(87°E, 28°N, 29141...2t0.11'

wWhere-aM (180°E; -0%, -2000 ft) pl.
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(some suggestions)

One of the things we should always look for in our

teaclif;_ng.is an opportunity to tie o.or work in with otter

s.s. P. 2.3 of the .unit offers the chance to discuss

'with t e .tt,.1.:4.70Af; or enlibt the 'aid of tki.e. geography

t(mcher in disonooing) the nso ot coordinates when to..

i. The surface is changed. P.23 opens "We have seen that

we need two co-ordinates if wa want to describe a! point

which is in a plane" . This leads to the question,

"What if the surface isn't a plane?"

"'How do we locate a point on a globe?"

e.g. What is at 178°B, 18°S ?

Where is Nauru?

"Does the surface have to be 'smooth'?" " What about
hilly ground ?"
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References. Pearcy and Lewis. "Experiments in Illathematies,

Stage 1" contains a g:Jorious illustration of what happens

when one co-ordinaLe is dhanged.

Double the
y coordinate

Little
ChUrch

A

0 1 2 3 4

Double the
(....,

x coordinate

4

3

2

0

1

1

1

0 1 2 3 4 5

Low church

6

4

3
flirh

AO Chlareh

AA .

0

Zi

1 2 3 4

Add 2 to the
y coordinate

slat
o le

0 1 2 7
4

Little church on its way
to heaven,

The same book contains a suggestion for a "snakes and

ladders" type game using co-ordinates.
1121.
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Diditori:LI note: Mr. McLeod also comments on the game 2144noToe

ocrxre on page 13 of the pamphlet Coordinates :;

To 7.caders here is a reproduction of the page.

/.........

Yam can play this gene with two teems. and).

Ftrat yo,,1 need a diagram like this on the

hlackbcar: IIIVIMI100411.a.1..14....s.....
1 i

II $

''' - .. - Ii.;,00,1.I.Ii - ... ....r.lio ...1. rete
I I

t ;

ai

:

i I I ; 1 I4 . .! a.2. V. 41:-. ...fa gt.....Emaw..,., %.,.................rr

.." i e i
GI

i 1

i
I i ij

jb i ........../ 1
i...,

, i /
Is-,..,, :

I 4.

et A 10., ,p0,11.011ANNImadI111:1alm.....;71.14110.16gof 1.11

4
I

g I )
i

g

to ft ...7%44.
4110

0

Pach team has to tr to get 4 Iro or 4 in s 1're.

The lirez cals be alnnq m rov/.:mr, a col)r.:s or alo.43 a 4:11-sw.x.1,

but tile 1.720 or Ms maL.; be noixt to ea.:.N otiser.

Ps& tem has tnraa to choocie pcc.tn, The rr.T1.15s mIt.1190

COOrd.tnt,:;;.V3 t Eti.*'70 VIna
the toac!..:::.- to Lame the ne: perj_ats pit y,L4u:
up if you icacili a good point.

R-Ich team can choose its own marker.
.o .11.1101.0.
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The game of TicTacToe is important not bec.7mse of

what it teaches about coordinates,-but.because it is

asking for a logical plan of attack.

Decide on a plan.

Try it. Does it work?

If not, decide on another plan.

Try it etc..

When the children are sure they have the answer and

can prove it in practice against the teacher on the board

for .instance you might try them uti_this-game,,,Which is

taken from a recent copy of " Mathematics Teaching" (U.K.)

(3 0's or X's in a row wins)

Where is the best place for the first player to go? Why?

Where MUST the second player reply?

Where does the first player go next?

Where MUST the second player?
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'NUMBER PATTERNS1

fieditorial note: Mr. McLood of Nauru Secondary School bas

sent to the IT.N.D.P. Mathematics Section some suggestion* for

ad63-ity,s to the U.N.D.P, pamphlet "Number Patterns 1". Among

thc; yons are those below. Even if readers have not seen

the pamac;t. the ideas will be understood.]

ADDITION THE EASY WAY

This is an ideal trick for a new form 1. ("Adding

up the High School way").

Tell the class you are tired of adding the old way,

and that from now on you will put the answer first.

(a) Have a student call out a 4, 5 or 6 figure number

e.g. 3 5 8 7 6 5

(b) Leave four lines and write down the 3 5 8 7 6 5

answer. (Subtract 2 from the units

column and put a 2 in front)

2 3 5 8 7 6 3

(c) Hgve another student call out a 3 5 8 7 6 5

rInnibc-v and write it up c.g. 4112936
4 8 2 9 3 6

ti
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(d) Complain that he called it too quickly, 3 5 8 7 6 5

e ';)

slowly, softly or whatever and show

class how should be called as you 0 4

00.10.0100mara
write up the next line. Make sure every 2 3 50 7 6 3

column in his line and yours adds to 9.

(e) Repeat these last two steps. 3 5 8 7 6 5

,"; 8 2 9 3 6 His

5:1 7 0 6 3 Yours

3 8 6 4. 5 9 is

6 1 3 5 4 0 YPurs

2 3 5 8 7 6 3

W.D....0...04.
The class will find that the .answer which yo-k put up

before the problem is correct.

Try this trick out. Can you explain how it works? Do

you know any other tricks of this type?
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ODD AND EVEN NUMBERS

With the less able pupils at least, it might be more
rewarding if they made a set of models to test their conClusions
e.g.

Then,

EVEN

ODD

ODD

1 a.

+ EVEN EVEN

IWO
MM.

ODD "NEI,

FL]

D.McLEOD, NAURU.



A NUMBER SYSTEM IN MINIATURE

In ordinary arithmotic there are 4 basic operations -

addition, subtraction, mul'.:ication, and division - and an

. infinity of numbers that we use. Perhaps we may picture

the:whole system like this:

\ 5.7

x 1.) -f- bj

6:7Z)
we have

(1)

INI.
a basket containing all the numbers.

(ii) 4 number machines which do the operations.

We can copy any pair of numbers from the basket, put them

through a machine, and the answer is alwaysto be found in the

basket. (In fact, there is an exception to this statement;

we can't divide by 0, but that's the only exception.) We nay

think of this basket of numbers and the 4 number machines as

forming a complete number system.

Of course its a big system and we spend a lot of time

at school ensuring that children can play the roll of the

number machines. However there are other number systems just

like this one that we have described but with far fewer numbers.

And as such they are much easier to handle.

We will make a number system with just five numbers -

0, 1, 2, 3, 4,
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Imagine the numbers equally spaced around the edge of a

circle.

To add 2 and 1 we

i) Move a pointer (a pencil will do) from 0 (the

start~ .:f.5 point) round 2 places c]ocituise,

ii) move the pointer a further 1 place, and then

iii) check which number the pointer is at.

We see then that 2 + 1 = 3

Similarly 2 + 3 = 0

4 + 4 = 3

Rea&.rs may say that these are unreasonable statements to make

because for instance 4 + 4 = 8, and not 3. So we emphasize

that the + sign, when it is used in this small number system,

be interpreted in our xnw way. we will also call it "addition"".

As far as multiplication is concerned, an example like

3 x 2 is thought of as 3 successive moves of 2 places starting

from 0. We find then that

3 x 2 = 1

TkliS again seems unreasonable, so again we have to interpret

M in this new way.

Some tb!n7,..

(1) c::-%i;i,2te the addition table
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+ I 0 1 2 3 4

0 I

1

2

3

Ilhat do you notice?

(2) Complete a mulitplication table

X 0 1 2 3 4

0 0 0 0 0 0

1 0 1

2 0

3 0 1

0

What do you notice?

(3) A shopkeeper, who wants to know the change to give from

$5 when a person buys an article for $2.67 (i.e. $5-$2.67),

often works out the answer from $2.67 + ? = $5.

In the same way to work out 3-4 in our new number system we

can get the answer from

4 + = 3

Using the dial and pointer, or the table we see that

+ = 3

so 3 - 4 = 4

Check that you can 6o any "subtraction ". Make a

"Subtraction" table.

) In the same way we can deal with division. To find

3; 4 we solve 4 xl.in= 3

We know that

4 x 171., 3

SO

3
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Check that you can do "division".

Are there any exceptions ?

SUm'TATZY.

We find thac we can do any amount of "addition" "multipli-

cation", "subtraction" and "division" in our new number system.

Once again it can be pictured as ordin....?y arithmetic. The

difference is that there are only a few numbers and that the

operations + x have to be interpreted in a different way.

Systems like this are called "Clock Arithmetics" or "Modulo

number systems". The one we have looked at is the "Modulo 5"

number system.

Some more things to do (in the Mod - 5 system)

(1) Try any calculations:- Fractions, cubes, squares, etc.

(2) Work out 14ai34 , 4
4 What do you notice?

(3) Try inventing and solving some equations in the Mod-5

number system.'

(4) Are there things which you can do with the ordinary system

which you can't do with the Mod-5 system?

(5) What can you find out about the Mod -5 system?

We would like to hear of any observations or discoveries
ke1/4 (4E11 ave.), 4.) r 1. eet chews .

E.H. LEATON, U.N.D.P.



PUZZLES

In the May issue of Mathematics Forum four puzzles Were

given in the .article tWhy Co so many people dislike mathematics? I

Here are pOssible solutions to those puzzles (There may well he

other methods of solution

1. Make four triangles using six match sticks:.

Arrange the match sticks to form a tetrahedron. This has

four triangular faces.

2. Make a square by folding an irregularly shaped piece of

paper.

Fold one sidcof the

piece over

Fold up the bottom,

and fold clown the

top to for two riht-.

angles

Take the bottal 1Lft

hand corner aL.d foll it

up 33 that the loft hand

ee,ge now lies along the

top cdr,c

Fold the right hand
\\

edge under
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UnFold the uppermost

piece to fozin the square

/0-1-nl1 qr1 Five m3toh boxes so that Ply one box touches

all of tie ot)41ers. A !:,:.1ution is:

I

0. .....

4. A solution to the i.ast puzzle is:
NN

4\ X
\

Here are four more puzzles for your amusement.

1. nv.1.-ttuu. march sticks to form five squares like this:

Now male the five squares into four squares by changing

the position of only two of the match sticks. (There
,", rwv solutions).



2. This puzzle is an extension of the fourth puzzle in the

May issue. How many continuous line segments are needed

tc sixteen dots arranged in a square?

3. In this multiplication sum

SEAM

MEATS

The five letters represent different digits. There

is no zero. What are the actual figures?

4. Can you cut this .cross into five pieces so that one

piece is a smaller cross, and the remaining four pieces

will fit together to form. a' square?

7 7
5. Arrange six match boxes so that each box touches the

remaining five.
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Traditionally, the trigonometric ratios of sine, cosine and

tangent are defined as the ratio of sides of a right-angled

triare. In the following article, the sine, cosine, and

tangent: of an angle are defined in terms of the coordinates of

a point, an;! usual trigonometric identities and triangle

rules dclvoloped from that point of view.

1. The definition of the sine cosine and tangent of an anale

Y
1)404,3)

The

360° may

P is the point (x,y) on a'

circle centre the origin,

, radius 1.

OP = 1

DEFINITION
A

sine XOP = sin XOP = y
A

cosine XOP = cos XOP = x

tangent X8P = tan XOP = Y/x

sine, cosine and tangent of any angle between 0° and

be found practically by using these definitions.

EXAMPLE

Find sin 55°, cos 1259.

Drai a circle of radius 10cm, centre the origin, and mark
A

points P and Q so that X3P = 55°, VOQ = 125°.
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0? = OQ = 10 cm, and for the purpose of this problem, we

require OP = OQ = 1.

Hence the scale for the diagram is 10cm : 1

By measuring OL, LP, OM, MQ, the coordinates of P and Q

may be found to be (0.58, 0.82) and (-0.58, 0.82) respectively.

By the definitions then?

sin 550 = 0.82

cos 125° = -0.58.

1. 3122122122s the sinew cosine and tangent Functions

(a) The graph of y = sine , for 00 4+ 0 < 3600

A unit circle is drawn with centre the origin, and points

A,B,C marked on its circumference so that XOA = 20 0
A

XOB = 40
0 , XOC = 60o etc.

A second set of axes, e and sine are drawn as shown.
Graduate the e- scale in multiples of

By the definition of sine,
s.in no° = y-coon a of A

Az

PIC



-45-

The distance AL, may be transferred and marked off at 20° on

the el sine plane.

Similarly, sin 400 = y-coord of B

= BM

and this can be marked off at 40°.

This process is continued, and the points marked off joined

by a smooth curve to give the graph of y = sine

The coordinates of R are (0, 1), and AR = 90°

hence cos 90° = 0

sin 90° = 1

Similarly, the coordinates of S are (-1, 0), and X8S = 1800

hence cos 180° =-1,

sin 180° = 0

(b) The graph of y = tan e for 0°..e- e 360°.

A unit circle is drawn, and a second set of axes drawn, as

in the above case.

(

I e
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If XSP = 20 °, and A is the point (x,y), then

tan 20° = Y/x from the definition of tangent.

If each side of the trianolg OAL is Pnlargd by a scale factor 1.4,

and rt TP,

as OT = 1 .OL
Ir

= 7

= 1,

and PT = 1
-fc

.AL

Hence, tan 20° = Y/x = PT

PT is the length of the tangent at T cut off by the line

OA.

The length of PT may be transferred and marked off at 20°

on the 0 , tan e plane.

Similarly, the length of the tangent at T cut off by the

line OB gives tan 40°, and this length may be transferred to the

tan0 plane. This process is continued, and the points

mnrkekl or.e joined to give the graph of y = -Lane
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(Note: The tangent at T is parallel to the Y-axis, and thus

tan 90°, and tan 270° do not exist, as the y-axis; and

the tangent at T never intersect).

3. Trigonometric identities

p is the point (x,y), OF = 1, xop =c)

sine = y, cose = x Tan 6) = Yix

The triangle OPM is right-angled, and OM m x, PM = y.

Further, by PythagoraWtheorem,

OP 2
= OM

2
+ MP

2

1 X
2 y2

1 = cos
21

+ sin20

Suppose my is a reflection in the y-axis. The image of P

und ipr the reflection is P' .

My(P) = Pt
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Pi is the point (-x,y)

XOP'l = 180° -e
From the definitions,

A f
cos XOP = -x,

< > cos (180° - 4) ) = -x

2911ML:7_11.....1-L.=.2ai.2., as wse = x

sin XOP = y

ALL013211(9 as sin tU = y
A 1

tan XOP =
-x

x

< >, tan (180° - = -tan CD , as tan 9

Similarly, by reflecting P' and P in the x-axis, as identities

,

,

,

cos (180° + G ) = - cos E)

sin (180° + U ) = - sin ED

tan (180° + cD ) = tan e

cos (360° - ED ) = cos CO

sin (360° - G ) = - sin

tan (360° - ED ) = - tan ED

an be obtained.

Now consider reflecting P in the line y = x.

Under the reflection P>P*

P* is the point (y,x).
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XOP* = 90 -C3

cos X6P* = y

cos (90°- <3 ) = sine since sine = y
A

sin XOP* = x

sin (90°- 9 ) = cose since cos = x

tan AP* =
y

tan (90°- G ) = 1 , since tane
TariTzr"

Reflecting P* in the y-axis will lead to the identities

-sine
cos ,

= - tane,

cos (90° .+ e> )

sin (90° + e )

tan (90° + ED )

4. Solution of triangles:

(a) Right-angled triangles:

Y/x



- 50 ,-

A A
In the triangle ABC, suppose Bah = 9 0 , CAB

and AB = r.

at P.

At A, draw X and Y axes, so that the X-axis lies along AC.

Draw a unit circle, centre A. The unit circle cuts AB

Let P be the point (x,y),

then cos () = x,

sin 4 =

The triangle APL enlarges onto the triangle ABC under a

scale factor r (since AP : .AB = r 1)

Hence, AC = r.AL = rx = r cose

and BC = r.PL = ry = r sine

These results hold for any right-angled triangle and may
be used in solving a right-angled triangle.

C si-me

'te r.

ircose
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FXAMplm!

In trJ angle ABC, BC = 12 cm, BCA = 90°,
A

BAC = 56
o Solve the triangle.

(i) Ag0 = 180° - (56° +

a 34°

900)

. .

If AB = r, then BC = r sin 56°

hence r sin 56° = 12 cm

12r = cm
sin 56'

12

0.829

AC = r cos 56°

= 14.5 x .559

=8.1 am

14.5 cm.

CM

(h) Triangles which are not right-ang_Led:

6
(:i) When two sides and the included angle are known.

A
Suppose AB = e, BC = a, ABC = B.

Find b in terms of a, c and B.
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Triangle ABD is right-angled,

hcnce AD

BD

DC

Triangle ADC

hence AC" =

b"

cosine rule

Similarly,

b
2

c sin D,

c cos B, and thus

a - c cus B.

is right- angled,
r)

AD
2
+ DC-

(c sin B)' + (a - c cos B)-

c
2
sing B + a

2
- 2ac cos B + c2 cost B

c2 (sin2B + cos2B) + a2 2ac cos B

c
2 + a2

- 2ac cos B which is the

for a triangle.

a2 b2
C2 2bd cos A,

C
2 = a2 + bc- - tab cos C.

(ii) When two angles and one side are known.
A A

Suppose ABC = B, ACB = C, AB =

Find b in terms of B, C and c.

Triangles ABD and ACD are right-angled. Hence, AD = c sin

from triangle ABD, and AD = b sin

Thus, c sin B = b sin C

c sin B = b sin C

sin B sin C sin B sin C

sin C Sin B

C, from triangle ACD
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Similarly, by drawing BD perpendicular to AC, it can be

10104.4 that

Sin C Sin A

Thus, a = = c which is the

Sin A Sin B Sin C

sine formula for a triangle.

J BILLINGHURST 1 U. S . P .
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!THE U4NiE.S.X.O., U,D4D,P4CVERICULUM DEVELOPMENT UNIT

[UNIVERSITY OF THE SOUTH PACIFIC

The ),nit was set up in 1970 and is designed to promote

Curriculum Development in all the territories

associated with the University of the South Pacific.

The unit is financed by the United Nations Development

Programme and has twelve team Membe. -

Particular fields covered by these advisers are Basic Science,

Industrial Arts, English, Commercial Studies, Home Economics,

Social Science, Mathematics, Audio-visual methods.

In all fields, new material-which has been written by local

teachers and CUrriculum Development Unit members -- has been

produced by the unit and is being tried out in all the territories

of the region.

As far as mathematics is concerned the objectives of the

unit - which are reproduced from the pamphlet "Introduction to

Teachers" are summarized below.

"The basic aim is to provide a service concerning all

aspects of curriculum development to the various territories of

the South Pacific. We have to take into consideration

- The desirability of setting up a system for continual

renewal and appraisal of material and of methods of

teaching,

- The somewhat different priorities of development in

the various territories,

- the need for local Luadiers and administrators to be

involved in all aspects of development,

- local conditions. Environment, the present stage of

teachers' training and the levels of children's under-

standingof English all have a bearing in the type. of
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teaching material which we produce,

the need to co-operate with curriculum developers in

all other fields of education,

- the need to produce material which enables teachers

to teach well,

- the need to relate the language structure and vocabulary

of the material to the English Teaching Programmes.

Do you agree with these aims?"

The Curriculum Development Unit is coordinating the writing

of a series of topic units - around one hundred in all.

Such a programme enables:

- territories to select whatever materials they
feel to be appropriate for their own particular
needs,

- schools to work at a pace which is relevant to
their children and circumstances,

- territories to select units which lead to any
School Certificate Examination, be it Overseas
or South Pacific in origin,

- any person to contribute by writing new units,
and revising ones which have already been tried.
Teachers from different Territories, Mathematical
Associations, University and U.N.E.S.C.O. Lecturers
are all involved.

Can these methods be improved?

If you would like information about the

U.N.D.P. project please write to us here.

Your Department of Education will also be able

to tell you about the project.

E.H. LEATON U.N.D.P.


